Inactivation of tumor suppressor genes: choice between genetic and epigenetic routes.
Inactivation of tumor suppressor genes can occur via epigenetic or genetic mechanisms. The reasons underlying this choice of gene inactivation routes during tumorigenesis have not been clarified, nor have the precise roles in cancer evolution for genes which are solely affected by epigenetically mediated loss of function. Here we discuss a mouse model in which the disruption of Hic1, a gene solely involved with epigenetic silencing in human cancer, can markedly influence the disruption of the powerful tumor suppressor gene, p53, in determining malignant tumor incidence, spectrum and virulence. Furthermore, the mechanism for inactivation of Hic1 in tumors produced can be switched from an epigenetic to a genetic mode depending on how the Hic1 and p53 knockouts are localized on mouse chromosome 11. The value of such a model and the implications of the findings for choice of epigenetically versus genetically determined loss of gene function in cancer are discussed.